Hydroquinone and catechol interfere with T cell cycle entry and progression through the G1 phase.
Cigarette smoking causes profound suppression of pulmonary T cell responses, which is associated with increased susceptibility to respiratory tract infections and decreased tumor surveillance. Hydroquinone (HQ) and catechol, at concentrations comparable to those found in cigarette smoke, are potent inhibitors of T cell activation and proliferation. We have previously shown that HQ and catechol inhibit ribonucleotide reductase, the rate-limiting enzyme in DNA synthesis. In this report we demonstrate that HQ and catechol also inhibit blastogenesis by interfering with T cell cycle entry and progression through the G(1) phase. In an attempt to localize the point in the cell cycle where arrest occurred, a set of key markers of activation and cell cycle progression were examined, including induction of c-Myc, up regulation of RNA synthesis, surface expression of CD71, and induction of E2F-dependent gene expression. Addition of HQ or catechol prior to stimulation inhibited each of these events without decreasing cell viability. However, production of IL-2 and surface expression of CD69 and CD25 were not affected, indicating that HQ and catechol inhibit only certain cell cycle events. These studies provide further indication of the regulatory pathways by which cigarette smoke inhibits T cell responses in the lungs of smokers.